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EFFECTIVENESS OF A HEALTH EDUCATION INTERVENTION ABOUT INFLUENZA 
AND VACCINE IN SECONDARY SCHOOLS IN SOUTH LEBANON 
Abstract 
Seasonal influenza is an intense respiratory illness caused by influenza viruses that circulate all around 
the world. In Lebanon, there is a lack of national flu awareness campaigns. Schools’ students are truly 
outstanding and viable sources to spread the awareness and strive for the conduct change in the general 
population. Hence, this study was carried out to test the effectiveness of a health education intervention 
in improving the knowledge, attitudes, and practices (KAP) toward influenza and its vaccine among 
secondary schools’ students in South Lebanon. This is a Pre/Post research study conducted in four 
schools located in South Lebanon. A health educational intervention was presented to the secondary 
schools’ students aged between 14 to 19 years old. They were asked to fill the same self-administrated 
questionnaire, pre and post the educational intervention. A total of 372 participants completed the 
questionnaire. The results showed a statistically significant improvement in the KAP of students towards 
influenza and influenza vaccination (p < 0.05) except for the attitudes towards seasonal influenza (p > 
0.05). Students’ KAP had been improved towards seasonal Influenza viruses and the vaccine after getting 
the educational intervention. A broad mass instructive campaigns should be performed to control the 
spread of influenza in the country. 
Keywords 
Seasonal influenza, Vaccination, Knowledge, Attitudes, Practices, Secondary schools’ students. 
This article is available in BAU Journal - Health and Wellbeing: https://digitalcommons.bau.edu.lb/hwbjournal/vol2/
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1. INTRODUCTION  
Seasonal influenza is an intense respiratory illness caused by influenza viruses that 
circulate all around the world (Savolu & Savanthe, 2019). These viruses have been grouped into 
four different types (A, B, C, and D) in the family of Orthomyxoviridae (Tsai & Tsai, 2019). 
Influenza A and B spread easily among people by droplets and aerosols (El Khoury & Salameh, 
2015). While influenza C and D are not a leading cause of seasonal influenza in humans (CDC, 
2019). Every year, epidemics of seasonal influenza result in around three to five million situations 
of severe illness, and approximately 250,000 to 500,000 respiratory deaths in the world (El 
Khoury & Salameh, 2015). Moreover, seasonal influenza at schools is a problematic issue, as 
close contact among scholars leads to the fast spread of the viral infection between them and later 
to the public (Ide et al., 2014). 
Influenza inoculation has been seen as the best effective method to prevent influenza and 
its serious consequences (Olatunbosun et al., 2017). It must be taken on yearly basis due to the 
possible drift of strains causing infection every year (McAnerney et al., 2015). The Centers for 
Disease Control and Prevention (CDC) suggests routine yearly regular flu inoculations for all 
children 6 months and more with immunization of specific significance to susceptible populaces, 
including high-risk people such as elderly people, pregnant women, medical staff and chronic 
diseases patients, for whom influenza can lead to genuine sickness or death (Rogers et al., 2018). 
It has been assessed that inoculation lessens the danger of influenza-related hospitalization and 
death by up to 70 percent (Kamimura et al., 2017). However, flu vaccine inclusion is commonly 
lower than the national inoculation target, and the inability to arrive at the target inoculation goal 
shows an urgent need to investigate hindrances to vaccination. (Kamimura et al., 2017).  
The individuals’ knowledge, attitudes and practices (KAP) concerning seasonal influenza 
can be the fundamental of controlling and limiting the dissemination of infection (Solunke et al., 
2017). The absence of instructive campaigns looking to increase alertness regarding influenza 
and influenza inoculation stays a challenge for expanding the coverage of vaccines (Kamimura 
et al., 2017). 
 
In Lebanon, it has been identified that the activity of influenza was increased during the 
last season (Hammond et al., 2019). Moreover, there is a lack of data concerning the KAP towards 
influenza and influenza vaccine among the Lebanese populace (El Khoury & Salameh, 2015). 
Consequently, the awareness of people about the seriousness of influenza, and the safety and 
efficacy of the vaccine would be helpful to increase the regular vaccine uptake (Adhiambo Oria 
et al., 2013). For instance, a study done for school students in Kallur showed statistically 
significant enhancement in the KAP of scholars towards influenza after a health educational 
intervention (Savolu & Savanthe, 2019). Moreover, regarding the knowledge of influenza 
vaccination, in rural Georgia, where an interventional study was done to enhance the uptake of 
flu vaccine, results showed effectiveness in reducing the boundaries seen towards flu vaccine, 
and increase its uptake among rustic youth (Painter et al., 2011). 
 
Given that schools’ students are truly outstanding and viable source to spread the awareness 
and strive for the conduct change in the general population(Savolu & Savanthe, 2019), this study 
was conducted to test the effectiveness of a health education intervention in improving the 
knowledge, attitudes and practices toward influenza viruses and its vaccine among secondary 
schools’ students in South Lebanon. 
 
2. MATERIALS AND METHODS 
2.1 Ethics Statement 
This work was carried out in accordance with the Code of Ethics of the World Medical 
Association (Declaration of Helsinki) and submitted to the Institutional Review Board IRB 
at Beirut Arab University for ethical approval. Approval was obtained from the schools by 
sending a permission letter. And, participants signed an assent form in order to be part of the 
study. However, the participant’s information was anonymous and kept confidential in the 
personal password-locked computer of the investigators. 
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2.2 Data Collection 
A Pre/Post single arm (without a control group) research study was conducted from 
October 2019 to January 2020 in four schools located in South Lebanon where a health 
education intervention session was announced to the secondary schools’ students and the data 
was collected pre and post the educational program using a valid and reliable self-
administrated English version questionnaire adapted from (Olatunbosun et al., 2017) & (Ma 
et al., 2018) to assess the KAP related to Influenza and Influenza vaccine, in which an overall 
score for the different sections of the questionnaire was performed, where a grade of one was 
given for correct answers and a zero for the incorrect ones, for means comparison of these 
Pre/Post scores. The minimum sample size is required to be 200 secondary schools’ students 
based on the literature review for similar studies(Savolu & Savanthe, 2019). Thus, a total of 
372 students were involved in this study, including all students of grades 10, 11, and 12 that 
lived in the study site, and present in the class at the time of the intervention, with the 
exclusion of those with no English skills. The health educational intervention was done using 
15 minutes WHO and CDC based PowerPoint presentation, a two minutes video from the 
CDC, and Influenza brochure in both versions (Arabic and English) retrieved from the WHO. 
    
2.3 Statistical Analysis 
Statistical analysis was performed with SPSS version 23 for windows software. Paired 
t-test, Wilcoxon signed ranks test, and McNemar test was done to test statistical significance, 
and P-value of < 0.05 was considered statistically significant. 
 
3. RESULTS 
3.1 Demographic Characteristics of Participants 
A total number of 372 secondary schools’ students participated in the study. The age 
of students ranged between 14 to 19 years, with a mean age of 15.91 years. Out of 372 
students, 41.7 percent (n=155) were male and 58.3 percent (n=217) were female. 36.4 percent 
(n=135) students were from the Grade 10, 45.3 percent (n=168) from Grade 11 and 18.3 
percent from Grade 12. Besides, 60.6 percent (n=103) of Grade 11 were students from 
scientific sections and 39.4 percent (n=67) were from literature sections. From the students 
of Grade 12, 77.9 percent (n=53) were Economics social ES and 22.1 percent (n=15) were 
Life science LS (Table 1), based on the Lebanese schools’ curriculum in which the Grade 11 
scientific students, and the Grade 12 Life science students were more oriented to Biological 
knowledge than the rest. 
Table 1: Demographic characteristics of students. Descriptive statistics. 
 
 
Characteristics  Number  Percentage (%) 
Age (years) 
14 
15 
16 
17 
18 
19 
 
17 
122 
134 
77 
20 
2 
 
4.6 
32.8 
36 
20.7 
5.4 
0.5 
Gender  
Male 
Female  
 
155 
217 
 
41.7 
58.3 
Class  
Grade 10 
Grade 11 
Grade 12 
 
135 
168 
68 
 
36.4 
45.3 
18.3 
Grade 11 
Scientific 
Literature  
 
103 
67 
  
60.6 
39.4 
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Grade 12 
Literary Humanities (LH) 
Economics social (ES) 
Life science (LS) 
General science (GS) 
 
 
0 
53 
15 
0 
 
0 
77.9 
22.1 
0 
 
 
3.2 Knowledge of Students Regarding Seasonal Influenza 
   Before the educational intervention, the majority of students showed a good 
knowledge regarding seasonal influenza, where 95.4 percent knew that influenza is a viral 
infection, 96.0 percent knew that influenza could spread among people, and 81.7 percent 
consider that influenza could be prevented. However, only 57.3 percent knew that influenza 
is not the same as a common cold, 64.8 percent knew that flu could occur at a certain period 
of the year, 59.7 percent knew that symptoms could be worse, and 76.3 percent realized that 
the infection could lead to serious complications. Furthermore, regarding the influenza signs 
and symptoms, the most frequent choices selected by students before the intervention were 
fatigue (96.2 percent), fever (86.2 percent), sneezing (84.1 percent), headache and cough 
(83.0 percent), runny nose (80.0 percent), sore throat (74.6 percent), muscle ache (55.1 
percent), vomiting (44.9 percent), abdominal pain (37.3 percent), and diarrhea (34.1 percent). 
After the health education intervention, the knowledge of students regarding seasonal 
influenza had been highly improved for all the variables (p < 0.05). While the number of 
students that considered runny nose and fatigue as two symptoms of a flu infection had 
declined (Table 2). 
 
Table 2: Knowledge of students regarding seasonal influenza. McNemar test, * p<0.05. 
 Pre Post P value 
It is caused by a virus Yes 349 (95.4%) Yes 366 (100%) 
0.00* 
No 17 (4.6%) No 0 (0.0%) 
It can spread from one 
person to another 
Yes 351 (96.0%) Yes 355 (99.7%) 0.00* 
 No 15 (4.0%) No 1 (0.3%) 
It can be prevented Yes 298 (81.7%) Yes 353 (96.4%) 
0.00* 
No 68 (18.3%) No 13 (3.6%) 
 It is the same as a 
common cold 
Yes 155 (42.7%) Yes 2 (0.5%) 
0.00* 
No 211 (57.3%) No 364 (99.5%) 
It occurs at certain period 
of the year 
Yes 238 (64.8%) Yes 321 (87.7%) 
0.00* 
No 128 (35.2%) No 45 (12.3%) 
Flu symptoms are worse Yes 217 (59. 7%) Yes 315 (86.1%) 
0.00* 
No 149 (40.3%) No 51 (13.9%) 
Causes serious 
complications 
Yes 281 (76.3%) Yes 351 (95.9%) 
0.00* 
No 85 (23.7%) No 15 (4.1%) 
Symptoms  
Headache  
 
Vomiting  
 
Sore throat  
 
Muscle ache  
 
Yes 302 (83.0%) Yes 354 (97.3%) 
0.00* 
No 62 (17.0%) No 10 (2.7%) 
Yes 161 (44.9%) Yes 29 (7.9%) 
0.00* 
No 203 (55.1%) No 335 (92.1%) 
Yes 273 (74.6%) Yes 339 (93.2%) 
0.00* 
No 91 (25.4%) No 25 (6.8%) 
Yes 201 (55.1%) Yes 354 (97.3%) 
0.00* 
No 163 (44.9%) No 10 (2.7%) 
Yes 313 (86.2%) Yes 344 (94.5%) 0.00* 
Continue Table 1 
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Fever  
 
Fatigue  
 
Runny nose  
 
Sneezing  
 
Cough 
 
Abdominal 
pain  
 
Diarrhea  
No 51 (13.8%) No 20 (5.5%) 
Yes 350 (96.2%) Yes 325 (89.1%) 
0.00* 
No 14 (3.8%) No 39 (10.9%) 
Yes 292 (80.0%) Yes 215 (58.7%) 
0.00* 
No 72 (20.0%) No 149 (41.3%) 
Yes 305 (84.1%) Yes 173 (47.3%) 
0.00* 
No 59 (15.9%) No 191 (52.7%) 
Yes 301 (83.0%) Yes 346 (95.1%) 
0.00* 
No 63 (17.0%) No 18 (4.9%) 
Yes 138 (37.3%) Yes 19 (5.2%) 
0.00* 
No 226 (62.7%) No 345 (94.8%) 
Yes 126 (34.1%) Yes 12 (3.3%) 
0.00* 
 
No 237 (65.9%) No 351 (96.7%) 
 
 
3.3 Students Total Score Towards the Knowledge Regarding Seasonal Influenza 
   A paired t-test was carried out to compare the means for the overall score of the 
students’ knowledge regarding seasonal influenza. The results showed an increase in the 
mean score from 5.25 in the Pre-test to 6.39 in the Post-test, with a highly significant P-value 
(< 0.05) (Table 3). 
 
 
    Table 3: The difference in knowledge regarding seasonal influenza between Pre/Post intervention 
(score). Paired t-test, * p<0.05. 
 
 Mean Std. deviation P-value of paired t test 
What do you know about 
seasonal influenza? (PRE) 
 
5.2479 
 
2.06903 
 
 
 
0.00* 
What do you know about 
seasonal influenza? (POST) 
 
6.3857 
 
1.34206 
 
 
3.4 Knowledge of Students Regarding Influenza Vaccination 
   Before the educational intervention, the majority of students had good knowledge 
concerning the influenza vaccination. From the 85.5 percent of students that had heard about 
the influenza vaccine, 79.1 percent indicated that this vaccine is safe, and 78.3 percent 
believed it worked to prevent the infection. 85.2 percent considered that the inoculation was 
given by injection. 65.2 percent of students reported knowing side effects of the influenza 
vaccine, where the most common choices were fever (66.7 percent), followed by 
soreness/redness at the injection site (60.3 percent). 83.0 percent of the scholars knew that flu 
vaccine should be taken before the flu season. While only 52.5 percent considered that the 
vaccine could protect for one season. Furthermore, 63.4 percent considered that vaccinating 
every year was necessary. Regarding the populations that required an annual vaccination, the 
most frequent choices were children (84.9 percent), those who work with babies and children 
(48.0 percent), medical staff (42.6 percent), patients with chronic diseases (33.7 percent), and 
elderly (29.1 percent).  After the health education intervention, the knowledge of students 
regarding influenza vaccination had been statistically improved for all the variables (p< 0.05) 
(Table 4).  
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Table 4: Knowledge regarding Influenza vaccination. McNemar test, Wilcoxon signed ranks test,  
and Paired t-test. * p<0.05. 
 
 Pre-test Post-test P-value 
Have you ever heard of vaccine to 
prevent flu before 
Yes 312 (85.5%) Yes 366 (100%) 
0.00* 
No 54 (14.5%) No 0 (0.00%) 
Is the flu vaccine safe Yes 244 (79.1%) Yes 310 (100%) 
0.00* 
No 66 (20.8%) No 0 (0.00%) 
Does the vaccine work to prevent flu Yes 244 (78.3%) Yes 310 (99.5%) 
0.00* 
No 68 (21.6%) No 2 (0.5%) 
How is the vaccine given: 
Injection 
 
Nose spray 
 
Mouth drop 
Yes 265 (85.2%) Yes 308 (99.2%) 
0.00* 
No 46 (14.8%) No 3 (0.8%) 
Yes 45 (14.2%) Yes 372 (86.6%) 
0.00* 
No 266 (85.8%) No 39 (13.4%) 
Yes 51 (17.0%) Yes 7 (1.9%) 
0.00* 
No 260 (83.0%) No 304 (98.1%) 
Does the vaccine have side effect Yes 206 (65.2%) Yes 290 (93.7%)  
0.00* No 104 (34.8%) No 20 (6.3%) 
What are the side effects of vaccine: 
Headache 
 
Soreness/redness 
 
Fever  
 
Nausea 
 
Muscle ache 
Yes 79 (42.2%) Yes 116 (56.7%) 
0.00* 
No 113 (57.8%) No 76 (43.3%) 
Yes 114 (60.3%) Yes 178 (95.6%) 
0.00* 
No 76 (39.7%) No 12 (4.4%) 
Yes 126 (66.7%) Yes 182 (93.9%) 
0.00* 
No 64 (33.3%) No 8 (6.1%) 
Yes 63 (34.8%) Yes 16 (6.4%) 
0.00* 
No 127 (65.2%) No 174 (93.6%) 
Yes 93 (49.5%) Yes 131 (63.0%) 
0.00* 
No 96 (50.5%) No 58 (37.0%) 
For how long can the vaccine protect 
 
One flu season 
Two flu seasons 
3 or more flu seasons 
 
 
167 (52.5%) 
40 (12.6%) 
111 (34.9%) 
 
 
331 (90.4%) 
8 (2.2%) 
27 (7.4%) 
0.00* 
When is the appropriate time to take 
flu vaccine? 
 
Before flu season 
During the flu season 
Immediately after season 
 
 
 
264 (83.0%) 
46 (14.5%) 
8 (2.5%) 
 
 
 
357 (97.5%) 
9 (2.5%) 
0 (0.00%) 
0.00* 
You can never have flu as long as you 
are vaccinated during the seasonal flu 
Yes 124 (39.3%) Yes 97 (31.7%) 
0.02 
No 188 (60.7%) No 215 (68.3%) 
What population needs the vaccine? 
Children 
 
Elderly 
 
Chronic disease patients 
 
Medical staff 
 
Work with babies & children 
Yes 309 (84.9%) Yes 363 (99.5%) 
0.00* 
No 56 (15.1%) No 2 (0.5%) 
Yes 107 (29.1%) Yes 354 (97.0%) 
0.00* 
No 258 (70.9%) No 11 (3.0%) 
Yes 122 (33.7%) Yes 332 (91.0%) 
0.00* 
No 243 (66.3%) No 33 (9.0%) 
Yes 155 (42.6%) Yes 347 (95.1%) 
0.00* 
No 210 (57.4%) No 18 (4.9%) 
Yes 174 (48.0%) Yes 44 (12.0%) 
0.00* 
No 191 (52.0%) No 321 (88.0%) 
How necessary do you think 
vaccinating every year is? 
Yes 232 (63.4%) Yes 337 (91.8%) 
0.00* 
No 134 (36.6%) No 29 (7.9 %) 
 
3.5 Students Total Score Towards The Knowledge Regarding Influenza Vaccination 
   A paired t-test was carried out to compare the means for the overall score of students’ 
knowledges regarding influenza vaccination. The results showed an increase in the mean 
score from 8.68 in the Pre-test to 16.39 in the Post-test, with a highly significant P-value (< 
0.05) (Table 5).  
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Table 5: The difference in knowledge regarding influenza vaccination between  
Pre/Post intervention (score). Paired t-test, * p<0.05. 
 
 Mean Std. Deviation P-value for Paired t test 
What do you know about influenza 
vaccine? (PRE) 
 
8.68 
 
2.07 
 
0.00* 
What do you know about influenza 
vaccine? (POST) 
 
16.39 
 
1.34 
 
       
 
        3.6 Attitudes of Students Regarding Seasonal Influenza 
   A Wilcoxon signed ranks test results showed that the percentage of students that were very 
worried and worried about getting flu increased only from 17.0 to 18.6 percent and 46.8 to 53.0 percent, 
respectively, and the percentage of students that were not worried about this decreased from 36.2 to 
28.4 percent. Furthermore, the attitudes of students regarding seasonal influenza after the health 
education intervention indicated a non-significant improvement (p > 0.05) (Table 6). 
 
Table 6: Attitudes towards seasonal influenza. Wilcoxon signed ranks test, * p<0.05. 
 
 Pre-test Post test P value 
Do you worry about getting influenza? 
Very worried 
Worried 
Not worried 
 
63 (17.0%) 
173 (46.8%) 
134 (36.2%) 
 
 
68 (18.6%) 
194 (53.0%) 
104 (28.4%) 
 
0.11 
 
 
 
3.7 Attitudes of Students Regarding Influenza Vaccination 
   A McNemar test was carried out for Pre/Post non-parametric variables, to test students’ 
attitudes regarding influenza vaccination. The results showed a statistical improvement of the attitudes 
after our health education intervention with a P-values < 0.05. Additionally, a significant increase in 
the percentage of students that consider the vaccine as a protective strategy against flu infection, and 
who advise their families and friends to take the vaccine with a 99.2 and 91.0 percent, respectively 
(Table 7).  
 
 
Table 7: Attitudes towards influenza vaccination. McNemar test, * p<0.05. 
 
 Pre-test Post test P value 
Do you think the influenza vaccine can 
protect you from getting influenza? 
Yes 297 
(81.6%) 
Yes 361 (99.2%)  
0.00* 
No 67 (18.4%) No 3 (0.8%) 
Will you advice your family and 
friends to be vaccinated with the 
influenza vaccine? 
Yes 271 
(73.6%) 
Yes 332 (91.0%)  
 
0.00* No 94 (26.4%) No 33 (9.0%) 
 
 
3.8 Students Total Score Towards The Attitudes Regarding Influenza Vaccination  
   A paired t-test was carried out to compare the means for the overall score of students’ 
practices regarding influenza vaccination. The results showed an increase of the mean score 
from 1.56 in the Pre-test to 1.9 in the Post-test, with a highly significant (p < 0.05) (Table 8). 
 
Table 8: The difference in attitudes towards influenza vaccination between  
Pre/Post intervention (score). *Paired t-test, * p<0.05. 
 
 Mean Std. deviation P-value for Paired t-test 
Attitudes towards vaccine (PRE). 1.5577 0.62937  
0.00* Attitudes towards vaccine (POST). 
 
1.9011 0.30802 
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3.9 Practices Regarding Seasonal Influenza Vaccination 
   From a total number of 365 responders, only 48.2 percent (n = 176) had previously 
been vaccinated in the past. 34.1 percent (n = 60) received the vaccine yearly, 8.5 percent (n 
= 15) had it every two years and 11.9 percent (n = 21) had it every three years. Additionally, 
most of the students were vaccinated due to doctor’s recommendation (n = 101, 57.4 percent), 
27.8 percent (n = 49) according to family members’ or friends’ recommendations. On the 
other hand, the majority of students (n = 189, 51.8 percent) had never received the vaccine 
before. Most of them did not mention any reason (n =64, 33.9 percent), 26.5 percent (n=50) 
considered that vaccine was not being recommended by the community, and 12.7 percent 
(n=24) believed that Influenza was not a serious disease (Table 9). 
 
Table 9: Descriptive statistics of students’ practices regarding influenza vaccination. 
 
 Number  Percentage 
Have you ever received vaccine before? (n=365) Yes: 176 
No: 189 
48.2 
51.8 
How regularly do you take the vaccine? (n=176) 
Yearly 
Every two years 
Every 3 years 
other 
 
60 
15 
21 
80 
 
34.1 
8.5 
11.9 
45.5 
The approach that led you to be vaccinated? (n=176) 
Advised by doctor 
Voluntary vaccinated 
Recommended by family members or friends 
Other approach 
 
101 
13 
49 
13 
 
57.4 
7.4 
27.8 
7.4 
What is the reason(s) for not taking the vaccine? (n= 189)  
 
Influenza is not a serious disease 
It is expensive 
It has serious effect side 
The vaccine is not effective 
Fear of needles and injection 
I have alternative protection  
I reacted to it the first time I attempted it 
Never been recommended by the community 
Others  
 
 
24 
8 
10 
5 
12 
14 
2 
50 
64 
 
 
 
12.7 
4.2 
5.3 
2.6 
6.3 
7.4 
1.1 
26.5 
33.9 
 
 
3.10 Practices Regarding Seasonal Influenza Vaccination 
   A McNemar test was carried out to test the students’ practices regarding influenza 
vaccination. The results showed a statistical improvement of students’ practices after our 
health education intervention with P value < 0.05. Furthermore, a significant increase in the 
percentages of students who were willing to continue vaccinating and who were intending 
to vaccinate in the future with 96 and 88.2 percent, respectively was observed (Table 10). 
 
 
Table 10: Practices regarding influenza vaccination. McNemar test, * p<0.05. 
 
 
Pre-test Post test P value 
Willingness to continue 
vaccinating  
Yes 47 (55.1%) Yes 76 (96.0%) 0.00* 
No 34 (44.9%) No 5 (4.0%) 
Do you intend to vaccinate in the 
future  
Yes 159 (43.3%) Yes 322 (88.2%)  
0.00* No 206 (56.7%) No 43 (11.8%) 
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4. DISCUSSION 
   This is the first study to evaluate the effectiveness of a health education intervention in 
improving the knowledge, attitudes, and practices towards influenza and influenza vaccination 
among secondary schools’ students in South Lebanon.  
   In the study section regarding students’ knowledge towards seasonal influenza, 95.4 
percent of our study participants knew that seasonal influenza is caused by a viral infection, which 
was high compared to other studies (Olatunbosun et al., 2017) (Fichadiya et al., 2016).  Moreover, 
the majority of students knew that seasonal influenza can spread among people and that flu 
infection can be prevented which is similar to a study done by Olatunbosun et al. among diabetics 
in Pretoria, South Africa (Olatunbosun et al., 2017). This might be explained by the fact that 
students learned some of this information during the biology courses in the classes at schools. 
However, in contrast to the previous study done by Olatunbosun et al., students in our study were 
more aware of the possible worsenings and serious complications that may be associated with 
seasonal influenza. Moreover, fatigue followed by fever, sneezing then cough and headache are 
the main flu symptoms chosen before the health education intervention. While, participants of the 
study done by Savolu and Savanthe in Kallur, Kurnool believed that fever followed by vomiting 
are the common symptoms of flu (Savolu & Savanthe, 2019). 
   Regarding students’ knowledge towards seasonal influenza vaccination, 85.5 percent of 
students were aware of the availability of influenza vaccination, which was better compared to 
other studies done in Pretoria (57.2 percent) and Bhavnagar (50.0 percent) (Olatunbosun et al., 
2017) (Fichadiya et al., 2016), but similar to a study done in South China (Ma et al., 2018). 
Interestingly, more than half of students who have heard about the flu vaccine before the 
intervention believed in the effectiveness of this vaccine to prevent flu, its safeness, and the 
possible minor side effects that may be associated with the vaccine uptake including body ache, 
soreness and swelling at the injection site, and fever. This results is in accordance with similar 
results found by Olatunbosun et al., 2017 (Olatunbosun et al., 2017). These outcomes indicated 
that students’ perspectives regarding vaccine safeness, effectiveness, and possible side effects are 
established due to personal experience or stories from the community instead of surveillance 
statistics. 
   Students showed poor knowledge regarding the main populations that need typically the 
uptake of flu vaccination on yearly basis, where most participants consider that only children six 
months to five years followed by those who work with baby and children are the main populaces 
that require the flu vaccine. This might be explained by the misperception of students that children 
only are vulnerable to serious infections and must be protected through vaccination.  Similar 
results are seen in another study carried out by Ma et al. in South China (Ma et al., 2018). 
Moreover, more than half of the students believed that vaccinating every year is necessary, which 
was similar to the study of South China (Ma et al., 2018). 
   Concerning the attitudes of students towards seasonal influenza before the intervention, 
46.8 percent of schools’ students were worried about getting influenza, and 36.2 percent were 
unworried about this; indicating that there is an underestimation of the disease by the society. 
However, study done in South China by Ma et al. regarding KAP toward flu vaccine indicated 
that more than half of the young workers were worried about getting influenza, and a low percent 
were unworried (Ma et al., 2018).  
However, for the students’ attitudes towards seasonal influenza vaccination before the 
intervention, 81.6 percent of our study schools’ students’ participants believed that the influenza 
virus vaccine could be a protection strategy against influenza viral infection, and 73.6 percent of 
those students advised their families and friends to take the flu vaccine. While according to the 
study done in South Africa, higher percentages were obtained from the participants for the same 
questions (Ma et al., 2018).  
In our study, approximately half of students received the vaccine before the time of 
intervention, which was similar to another study (Olatunbosun et al., 2017), but higher than the 
study done among the Chinese general population where only 7.5 percent of participants received 
the vaccine (Yilan Lin et al., 2011).  
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Approximately half of students were vaccinated after their clinical doctors’ advice, which 
was higher compared to the study of Ma et al. (Ma et al., 2018). However, according to the same 
study done in South China among young workers, the primary reason for not receiving the vaccine 
was that influenza was not a serious infection. While in our study, one of the main reasons was 
that flu vaccine had never been recommended by the community. This indicates an urgent need 
for increasing awareness among the Lebanese population toward influenza infection and 
vaccination. Moreover, more than half among students that received the vaccine, were willing to 
continue vaccinating like in study done in South China (Ma et al., 2018), but in Kurnool study a 
higher percentage of students were ready to receive the vaccine before the health education 
intervention (Savolu & Savanthe, 2019). On the other hand, less than the half of students who did 
not receive the vaccine before, were intended to vaccinate in the future. These findings, however, 
have been statistically improved after the health education intervention, where more than 88.2 
percent of participants became intend to receive the flu vaccine. 
After the health education intervention, the overall KAP of secondary school students 
related to influenza and influenza vaccination in South Lebanon had been highly improved, 
except for the students’ attitudes towards seasonal influenza. Hence, our health educational 
programs, including the power point presentation, the video, and the brochures retrieved from the 
WHO and CDC, were very valuable in making students more knowledgeable about influenza and 
influenza vaccination. These results were similar to another study done by Savolu and Savanthe 
in Kallur, Kurnool (Savolu & Savanthe, 2019). In addition, in a study done in Dhaka city among 
secondary school students, there was a definite enhancement in the KAP of the participants after 
the education intervention (Imtiaz et al., 2013). Furthermore, the means of the total score towards 
the knowledge regarding seasonal influenza had been increased from 5.25 to 6.39 over 18 after 
the intervention, indicating a very low improvement in their knowledge. On the other hand, the 
means of the total score towards the knowledge and attitudes regarding influenza vaccination had 
been increased from 8.68 to 16.39 over 21, and from 1.56 to 1.90 over two, respectively, 
indicating a very good improvement in their knowledge and attitudes towards influenza 
vaccination. This might be explained by the fact that students are more interested to learn about 
the vaccine rather than the knowledge about the infection. These results showed the effectiveness 
of this kind of awareness to enhance the KAP of the population towards influenza infection and 
influenza vaccination.  
Our health education intervention study was performed only for secondary students in 
South Lebanon. Additionally, this study excludes the students that have no English skills. 
Moreover, only four schools were enrolled in this study, and we did not cover the entire South of 
Lebanon. Thus, we cannot generalize the obtained results to the entire Lebanese population. 
Therefore, there is an urgent need for additional studies among school students, or high-risk 
groups, and the general populaces at the national level, with more focusing on the enhancement 
of the participants’ knowledge and attitudes towards the disease, vaccination, and the infection 
prevention and control measures including personal and environmental hygiene, using health 
education programs and mass media.  
 
 
5. CONCLUSION 
   In this study, the knowledge, attitudes, and practices of the participants were good, and it 
was significantly improved after the health education intervention. The beliefs of students 
towards the flu vaccine, and their behavior to protect themselves from the infection have been 
successfully modified. Consequently, all healthcare providers and teachers should be trained to 
raise the level of KAP in the community, by health education programs and mass media, without 
creating unnecessary panic about the infection. Broad mass instructive campaigns should be 
performed as a control of the spread of influenza, and this could exclusively be possible by 
making the community knowledgeable. Moreover, the Ministry of Health in collaboration with 
the Ministry of Education should organize awareness campaigns consisting of school visits that 
would provide education regarding influenza and influenza vaccination.  
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